Access to housing is a crucial issue worldwide. It is still under discussion whether collaborative economy is enhancing or, on the contrary, constraining access. In this context, the concept of 'collaborative housing' (collaborative economy applied to the funding, access and organisation of housing) arises to address a range of situations that might potentially help people to access housing, such as co-housing or the so-called 'intermediate tenures'. Disintermediation through blockchain technology, and the resultant effect of a reduction in the transaction costs of access to housing, is one of those trends regarding collaborative housing. Accordingly, the adaptation of the disintermediation mechanism to the real estate conveyance and land registry, as in many other sectors of the collaborative economy, is timely. This can be achieved by exploring the potential of this mechanism in enhancing traditional methods of this sector through possible technological solutions. This paper presents a preliminary discussion on the different types of collaborative 59
European Pillar of Social Rights in April 2017 (European Commission, 2017) .
Due to the effects of the 2007 crisis, and with the aim to overcome them, people, particularly millennials, are nowadays more aware about sharing resources and thus different types of collaborative economy have emerged, which mostly rely on information technology as the main catalyst. 5 Basically, it is a hybrid business model of the peer-to-peer direct transaction and manifests itself with significant levels of disintermediation in the key business lines. At this first stage, the digital marketplaces and platforms (e.g. Kickstarter, Deliveroo, Airbnb, Uber, Cabify, etc.) that directly connect peers facilitate the interaction between transacting parties with 'shareable goods and services '. This collaborative economy trend is also affecting access to housing, as it may also be considered as a 'shareable good'. 6 Yet it is still unclear whether it will facilitate or constrain the access to housing. Hence, there is increasing evidence that while collaborative economy has the potential to contribute to competitiveness and (sustainable 7 ) growth, and to provide new employment opportunities, flexible working arrangements, new sources of income and increased services, extended supply and lower prices for consumers, 8 it also causes blurring of legal frameworks in key areas such as consumers' protection and labour law (even throwing away decades of fight for achievements for the working class 9 ), and concerns on the quality of provided services and goods (55 per cent of consumers experienced such problems over 2015; Jourová, 2016) . Determining whether collaborative economy helps or constrains access to housing is a crucial matter in every EU country, especially those more shocked by the 2007 economic and financial crisis, and more generally at global level.
Thus, on one hand, there are increasingly new ways of 'collaborative housing' (collaborative economy applied to funding, access and organisation of housing), such as intermediate tenures or co-housing (see Geron, 2013) , that seem to be helping families to dwell in a more sustainable way. For example, new intermediate tenures introduced in Catalonia in 2015 favour access to housing 10 The OECD (2017, pp. 58-9) states that collaborative tourism pushes up rents in key cities and neighborhoods and contributes to reducing access to affordable housing, leading many cities, such as Amsterdam, London, Paris and San Francisco, to regulate private vacation rentals. 11 See a full analysis of the problem of housing rentals in Spain, especially since 2016, in Nasarre- Aznar & Molina-Roig (2017, pp. 108-22) . 12 Full text available at http://www.refworld.org/docid/47a7079a1.html [30 October 2017] . through fractioning homeownership both in value (shared ownership) and in time (temporal ownership), making it more affordable and thus avoiding households' overindebtedness (see Simón et al., 2017, pp. 63-78) . In addition, the collaborative economy 2.0 (completely disintermediated economy) through the blockchain, which can act as a facilitator technology, might contribute to the redefinition of the usual role of real estate intermediaries and to reducing transaction costs (See 'Can blockchain technology ', 2015) . On the other hand, collaborative tourist accommodation is both pushing up rents in key European and worldwide cities such as Berlin, New York, Barcelona, Amsterdam and Palma de Mallorca, 10 and negatively influencing the cohabitation in condominiums and neighbourhoods (Lambea-Llop, 2016 ; see also Schäfer & Hirsch, 2017, pp. 231-55) . At the same time, crowdfunding applied to real estate and, more specifically, to housing, does not always seem to help in developing affordable housing (Kim & Hann, 2017) , and even might be contributing to speculation with this human right (Pierce-Wright, 2016) .
Finally, there is a need to answer the following set of questions that derive from the new 'forced' co-living phenomenon that is taking place in big key cities such as Barcelona: Is it fair to accept room rentals in Barcelona for 500 per month (Castán, 2017) , disguised under the trendy word 'co-living', as this leads to a precariousness of housing? How would these families who share rooms in a flat because they cannot afford to rent a full one 11 fulfil their fundamental rights of selfdevelopment, intimacy and freedom in this context? Does this situation really fulfil the requirements of CESCR General Comment No. 4 (The Right to Adequate Housing), 12 which establishes a minimum standard for housing, especially those related to habitability, availability of services and cultural adequacy? Is this type of co-living another vein of precariousness that seems to be embedded into any field in which collaborative economy (or even the circular one) is being developed, such as co-working (smaller working space, less workers' rights), co-tourism (less facilities, safety and quality than good hotels), car-sharing (less trained drivers, who are deprived from labour rights), co-housing (less private space), in exchange for making available travelling, housing, ambulation and working to those who are excluded from regular markets? At what cost -lessening safety, training, free time, quality, rights, etc. of those involved? Are we reaching the extremes of disguise of precariousness reached by those who practise for some reason 'freeganism', 'wardrobing' and 'nesting/cocooning', or who need to become 'doers'? In principle, 'freeganism' might sound good (related to anti-consumerism and anticapitalism) but, at the end of the day, it is a way of eating (to survive in a context of crisis and deprived economy) through recovering wasted food from the trash (dumpster diving). 13 In its turn, 'wardrobing' is a form of return fraud. It is the practice of purchasing an item, using it and then returning it to the store for a refund. It is most often done with expensive clothing -hence the name -but the practice is also common with tools, electronics and even computers. 14 Leaving aside the fact that it is a fraud, does it really support circular economy or is it hiding again the precarious reality of the unaffordability of buying clothes or other daily items? 'Nesting', or 'cocooning' (see Cantó, 2017 ) , promises more happiness to those who remain at home and water the plants or cook, rather than going out and socialising. It might disguise the crisis deprivation of not having enough free money to go out for dinner or going to the cinema. And, finally, according to the Cambridge dictionary, a 'doer' is 'someone who gets actively involved in something, rather than just thinking or talking about it'. It is promoted as a lifestyle, something really good and desirable. But it usually entails much work (with less thinking) for a low salary and deprivation of the essentials ('you eat a coffee for lunch', 'sleep deprivation is your drug of choice' are slogans from Fiverr's campaign in 2017; see Strutz, 2017) .
Therefore, the concept, types, features and consequences of 'collaborative housing' should be carefully scrutinised. Due to its different nature (e.g. technological base or not), socio-economic objectives (promoting the shared use of homes or groups of owners, favouring investment, tourism, etc.) and legal configuration (with different distribution of rights and obligations of the parties or the use of rights in rem or simple rights of use) of 'collaborative phenomena' that impact on access to housing, they necessarily deserve differentiated treatment. Figure 1 shows the impact of collaborative economy in accessing, funding and organising housing. This paper focuses on no. 1 of Figure 1 , that is, on how full disintermedia tion can contribute to fulfilling true collaborative housing.
Disintermediating in collaborative housing
In plain words, disintermediation refers to the process of reducing the chain of interaction by diminishing or even avoiding the use of intermediaries (distributors, brokers, wholesalers, agents, etc.) between transacting parties. It is one of the manifestos for the socalled peer-to-peer economy, resulting in an efficient utilisation of the previously underutilised resources. This is through the direct involvement of the digital society in the value creation process, known as the value co-creation principle (see also the co-utility principle for the self-enforcing and mutually beneficial forms of interaction) (Domingo-Ferrer et al., 2017, pp. 148-58; see Turi et al., 2018) . Apart from the operational efficiency, the value co-creation principle, through the disintermediation of the traditional models, significantly helps to reduce the consumption, production and distribution costs, and to increase profit margins. Note also that disintermediation is one of the key marketing strategies used for the cost minimisation even in the traditional business models.
Accordingly, the adaptation of the disintermediation principle to real estate conveyancing and registration, as in many other sectors of the economy, is timely. This can be achieved by exploring potential mechanisms that can enhance the traditional methods of this sector through possible technological solutions. This part of the work explores the potentials of blockchain technology in true disintermediating the real estate conveyancing and land registration process. The blockchain technology refers to the public, mutually distributed ledger used in the cryptocurrency. Beyond the cryptocurrencies, the key benefits of the blockchain technology to transactional networks such as asset management and real estate conveyances are that (i) it is decentralised, (ii) it is secured with cryptographic validation of transactions, (iii) it is reasonably efficient, (iv) transaction records are transparent and (v) it helps to minimise counterparty risk. Therefore, blockchain technology can be applied to transactional record systems other than the cryptocurrencies, some of which include securities settlement, currency exchange, crowd funding, 15 supply chain management (see Kolesnichenko, 2017) , trade, P2P transfers, asset registration and correspondent banking. 16 Therefore, this technology has the potential to be efficient and hence economically viable in achieving the disintermediation of real estate conveyancing and land registration processes, thus reducing time, burdens and costs for accessing housing in a legally safe manner. For the first time, blockchain can automatically undertake part of what intermediaries in the real estate market usually do today, such as the verification of the parties' ID (authorship), its existence, its integrity and the date of any act with legal relevance. In addition, virtual disintermediation in real estate transactions will contribute to the design of future platforms to encourage cross-border real estate transactions within the EU, thus fulfilling EU goals of free movement of persons (Article 3(2) of the Treaty of European Union) and capital (Article 63 of the Treaty on the Functioning of the European Union).
This technology guarantees efficiency in time because it lets all the stakeholders work in a common data set and the transaction data are efficiently organised. It also allows easy exchange of information with 15 According to Ayral (2014) , 'Crowdfunding platforms powered by blockchain technology remove the need for this trusted third party. They allow start-ups to raise funds by creating their own digital currencies and selling 'cryptographic shares' to early backers. In more intelligible words, this means that investors in a crowdfunding campaign get tokens that represent shares of the startup they support and can actually benefit from the token value appreciation.' See, for example, Swarm at https://www.swarm.fund. 16 See Mainelli & Milne (2016) , Reese (2017) , Tolentino (2016) , Adam (2017) , Crosby et al. (2016) , Snow et al. (2014) , Kakavand & Kost De Sevres (2016) , Oh & Lee (2017) . 17 'The study finds that the traditional Latin notary system, which has the highest levels of restrictive regulation, including the use of fixed fees scales and numerus clausus performs the worst on all counts' (Schmid & Sebastian, 2007, p. 15) . 18 'When fees are adjusted by net earnings across countries, or, alternatively, when fees are measured relative to the average house price in each country a similar picture emerges: relative fees are generally lower in Scandinavian countries, followed by many lawyer-system countries and some Latin Notary countries (including the Netherlands). The Latin notary countries of France, Belgium and Italy are found to have relatively high legal fees' (Schmid & Sebastian, 2007, p. 8) . 19 'Not only does the empirical assessment of service in EU countries, by professionals, associations and consumers not support claims of 'better' service in more regulated systems, it indicates that the opposite seems to be happening -namely, that better service in less regulated countries represents the norm' (Schmid & Sebastian, 2007, p. 9 ). a one-time data entry in a distributed way, without a double and separate record of events, which results in a significant reduction of data reconciliation, checks and transfers costs. Furthermore, the potential of the blockchain technology to support smart contracts makes it attractive to the real estate market, because it can be extended with additional features (see below). The technology facilitates a collaborative system, which is mutually beneficial by allowing rational (selfish) players to interact in a self-enforcing and distributed way. This technology's pilot trial in Sweden in the land registry (April 2017) is predicted to save about €100 million. This is due to the digitisation and disintermediation of the sector with the blockchain technology that will dissolve the traditional tick transaction layers of the sector (see Wong, 2017) .
The conventional real estate conveyancing market
A study made in 2007 by Schmid & Sebastian regarding the conveyancing services market shows the inefficiency in the property transfer system applied in some EU countries. By examining four different regulatory models in the conveyancing services market (i.e. the Latin notary, deregulated Dutch notary, Scandinavian licensed agent and the lawyer-notary hybrid systems), the report argues that a deregulation in price, geographic coverage of notaries and allowance for additional players like attorneys and tax consultants can result in a more cost-effective service. 17 It affirms not only that Latin Notary countries are more expensive 18 but also that Latin Notaries do not provide a better service. 19 Fees, taxes and costs are important barriers 20 See members at http://www.uinl.org/notariados-miembros . They are Lithuania, Georgia, Estonia, Slovak Republic, Russian Federation, Armenia, Switzerland and Moldova. When it comes to cost, Italy is in 95th place, Spain is 138th, Germany is 146th and France is 158th. Of the first ten, in relation to the cost, only two (Georgia and the Slovak Republic) belong to the International Union of Latin Notaries. 21 Schmid & Sebastian (2007, pp. 9-10) state that 'consequently, the empirical results do not support the argument that high prices are needed to assure high levels of service assessment (quality in a broad sense) '. for safe access to housing through ownership, especially for millennials (those keener on using new technologies): according to Eurostat 2009, around 44 per cent of Europeans aged between fifteen and thirty considered that young adults could not afford to move out from the parental home and 28 per cent agreed that there was not enough affordable housing available.
Accordingly, the report proposes the opening of the market to more potential agents (hence, avoiding the entry barriers and allowing competition), which can improve the competitive structure of the notary-monopolised conveyancing services market. Updated information is provided by the World Bank's Doing Business 2018 (World Bank, 2017) , where it is shown that only eight of the firstranked twenty countries in efficiency in registering property (reliability of the infrastructure, transparency of information, geographic coverage, land dispute resolution and equal access to property rights) belong to the International Union of Latin Notaries. 20 This also leads to the discussion on whether the conveyancing real estate market should be opened without losing the quality of the service (basically, legal certainty of the transaction). 21 Their proposal, however, did not take into account the possibility of a mechanism through which the parties, by themselves or with a limited intervention by an authorised third party, could achieve the desired degree of legal certainty with the lowest possible cost (among other reasons, because blockchain started with a very low scopebasically, bitcoin -and impact, one year after the report was released, in 2008; see Nakamoto, 2008) . It must be borne in mind that with the digitalisation and automation of the global ecosystem, disruption in this sector is possible. With the demographic shifts from the digital immigrants to the digital natives, irreversible consumer behaviour emerges and the transformation of the traditional service sector to the modern digitalised service will be naturally smooth by itself as the millennials hold the market through time and the baby boomers retire (Nasarre-Aznar & Nigussie, 2007). Automation and digitalisation 22 A simple question such as 'When am I the owner of a property?' after a successful sales contract ends up having different answers in different EU member states: when the sales contract is arranged (French system), when the delivery of the property after the sales contract is arranged (Spanish system) or when registration of the sales contract occurs (German system).
have added much to big data processing, and hence have eased data analysis and reporting, and further facilitated a direct transaction between transacting peers through the use of digital technologies. In this regard, in order to advance the application of the potential technologies in the mostly conservative conveyancing market there is a need to bridge the gap in the housing act and information technology with extensive applications and adaptation of the recent technologies to this sector (Nasarre-Aznar & Nigussie, 2017). Here, it is important to note that technology costs if innovative solutions are not adopted, whilst its adoption costs the incumbent players (e.g. real estate conveyancers, lawyers, notaries, land registrars, etc.).
But in addition to cost-efficiency of real estate conveyancing services, the European Parliament was worried in 2015 in regard to EU member state citizens' difficulties in acquiring real estate (homes in particular) in another member state, which is against the creation of a true cross-border land-acquisition internal market, which negatively affects the very essentials of the EU foundational goals -that is, the free movement of persons and capital. The result was a report issued in 2016 (Sparkes et al.) , which showed that the lack of pre-contractual and contractual information (i.e. due to different intervening agents and legal frameworks in every country and even inside some countries depending on the regions and municipalities) and the existence of different land conveyancing systems (including registration and cadastre organisation, efficacy in providing physical and legal status of the property, functions and effects upon registration, taxation, urban and condominium laws), financing rules (e.g. mortgages are different throughout Europe; even rights and burdens on land are different) and intermediaries (e.g. liberalised through lawyers hired by the parties v. numerus clausus Latin notarial system; role, duties and liability of real estate conveyancers related to rules for the sales contract, 22 hidden defects, multi-flat schemes and even family law) within EU countries affects the creation of a true pan-European real estate market, thus hindering the economic and social convergence among EU member states.
Blockchain technology can help to give an alternative, efficient and technological answer to the two aspects discussed in this point, i.e. the 23 De Filippi & Hassan (2016) say that 'Blockchains are transnational, because they bypass the need for a central server '. cost of security of real estate transactions and registration, and the achievement of a true cross-border conveyancing market within the EU. Thus: a) In relation to the first, Schmid & Sebastian (2007, p. 18) stated that while it is true that the study reveals that the conveyancing services market of (at that time) twenty-one EU countries 'shows that the signing of a house deed is indeed "girded or safeguarded by the strongest guarantees" even when the market is deregulated', the questions still to be answered are: 'must this guarantee come at a disproportionately high cost and are there better ways of delivering this guarantee to consumers?' Blockchain technology has the potential to provide for guarantees that contribute to providing a legally binding document ('quasideed') at very low cost and time requirements and few burdens. b) And, in relation to the second, through smart contracts, blockchain technology allows the automation of many operations linked to the conveyancing system itself: connections and registration to the land register and the cadastre, checking of abusive clauses, urban charges or permits, payment of the price to the seller and taxes to authorities, physical access to property, etc. Because blockchain is a decentralised system (blockchain is trust in itself), it encourages and facilitates cross-border transactions. 23 In the next section, these two aspects are covered in more depth.
The blockchain-technology-enabled business model for the real estate conveyancing market
In this context, blockchain technology has the potential to transform the current real estate conveyancing and land registration processes (see Figure 2) , and may help to facilitate access to housing. The disintermediation of the conveyancing services market can be achieved by rethinking the role of the middlemen in the sector (e.g. determining what will be the added value to the automatised system), and thus allowing a direct technology-supported interaction between the transacting parties. This will have a significant effect in making the 24 Corluka & Lindh (2017, p. II) affirm that there are 'inefficiencies within the real estate market that might cause the crises, such as problems with transparency and liquidity, high transaction costs, personal biases and slow transaction processes'. 25 See, in relation to bitcoin, the criticism by Jamie Dimon (CEO, JPMorgan) in Cheng (2017) . 26 One that is capable to change things dramatically and quickly.
traditional business model 24 obsolete (though Luddism is expected 25 ), and will help in tackling the underlying problems with this business model. However, blockchain is not a disruptive technology 26 but has the 'potential to create new foundations for our economic and social systems. But while the impact will be enormous, it will take decades for blockchain to seep into our economic and social infrastructure' (Iansiti & Lakhani, 2017, p. 3).
Figure 2: Standard traditional system of preventive justice in land conveyancing
Source: Own elaboration.
The disintermediation of the real estate conveyancing system through this technology will help to rethink the role of middlemen like brokers, escrow companies, notary publics, land registrars, civil servants and agents. It further helps to tackle fraud problems (e.g. money laundering, hidden charges, misrepresentation, consumers' protection, rental scams) through the unique digital ownership certificates assigned to every ownership (or charge) transfer of block records. 27 The main risk to the integrity and security of blockchain is the 51 per cent menace, which basically means that 51 per cent of computers have to agree to cheat the system. Blockchain is today capable to safely 27 provide evidence of the existence of the document (e.g. contract), its integrity, its authorship (the parties involved in the transaction) and the date it was created/modified. It is also important to know that the document is kept in a block (within the chain of blocks; it is encrypted and it is given a hash, 28 hence each block is unique and cannot be replicated 29 ), which cannot be altered without the parties' consent, is validated (and then added to the chain) and kept safe in all computers that sustain (thanks to the reward received by the miners 30 ) the chain (no central authority is needed), which keeps a historical record of the block (so it can be tracked back and traced) and is public to anyone who has the hash and the authorisation to see the contents of the block. The transaction and the title are then registered. In fact, some experiences in different parts of the world include the pilot trial projects of land registration through blockchain in Sweden, 31 In addition, linked to third-party software, blockchain is capable of increasing consumers' information and protection, 36 facilitating the certification of data, 37 comparing the contents of two documents and revealing whether they mean the same even if the wording or the type of information they contain is different, 38 etc. Thanks to all these features, the court validity and strength of a contract contained in a block of a blockchain dramatically increase. The doubt still remains, though, whether a block document achieves the level of certainty of a public deed or document or the one of a record in a public land registry, which might imply an alteration of the law in certain jurisdictions.
Cryptocurrency-supported features, transparency in transactions and smart contracts are also other important features underlying this technology (See Lifthrasir, 2016 ; see also Oparah, 2016; Miguel, 2017) . Cryptocurrencies (not only bitcoin, but also ether 39 and others) are essential in this field as transactions with blockchain are supposed to be done through them (e.g. the payment of the rent, the price of the property in a sales contract, the instalments of the mortgage or the taxes). This fact might ballast today's expansion of blockchain but there are already progresses linking cryptocurrencies with today's banking systems. 40 The second essential concept to understand is smart contracts, which help the automatisation of complex transactions (e.g. checking the validity of certain clauses or the actual undertaking of the required payments of the price, fees, payment of taxes, title registration, etc.). One of the best-known decentralised platforms that run smart contracts is Etherum (https://ethereum.org). Etherum defines smart contracts as 'applications that run exactly as programmed without any possibility of downtime, censorship, fraud or third party interference'. For example, Aragon (https://aragon.one) is a way of running an organisation on Etherum. Now they have organised the so-called Aragon Network, which 'will be the first DAO [decentralised autonomous organisation] whose goal is to act as a digital jurisdiction that makes it extremely easy and friendly for organizations, entrepreneurs and investors to operate' -that is, an opt-in court of arbitration to solve issues on a democratic basis, especially for start-ups and DAO companies. Figure 3 shows how an advanced smart contract linked to blockchain can work in a standard real estate sales contract, financed with a mortgage. (2016) add, 'What makes the blockchain different from other technologies is that smart contracts are actually meant to replace legal contracts. They are no longer regarded as a mere support or enforcement mechanism to existing legal rules, rather, their code is intended to have the effect of law as its primary function.' 42 In principle, the 'proptech' (property+technology) sector promotes real estate transactions, such as leases, buying and selling, to be automated digitally, as well as the management of condominiums, the process of housing construction and its energetic efficiency improvement. 43 See Adam (2017) , Crosby et al. (2016) , Snow et al. (2014) , Kakavand & Kost De Sevres (2016) , Oh & Lee (2017) . Clearly, Figure 3 shows an example of what De Filippi & Hassan (2016) say is a process of law progressively turning into code: 'Blockchain technology reinforces the tendency to rely on code (rather than on the law) to regulate individual actions and transactions. The blockchain enables a whole new type of regulation by code, whichcombined with smart contracts -also promotes a new way of thinking about the law'. Blockchain is progressively acquiring the status of 'regulatory technology' (i.e. 'a technology that can be used both to define and incorporate legal or contractual provisions into code, and to enforce them irrespectively of whether or not there subsists an underlying legal rule'). 41 While it is questionable that law is made by programmers and mathematicians through algorithms without any democratic legitimacy, it seems true that blockchain, through assuring the existence, the integrity, the non-centralised record, the authorship, the tracking back and the date of any document or fact with legal relevance, may contribute to: a) Reducing the intermediation costs by rethinking the role of the middlemen in the traditional conveyancing market and therefore facilitating access to housing. For example, properly trained real estate agents may use blockchain to achieve a professionalised and advanced use of 'proptech'. 42 b) Enabling individuals to transfer value (money and assets) in the fast speed of a transaction (commonly in minutes or seconds, in which a given transaction deal between seller and buyer takes place) in a cost-effective way and through online direct transaction between sellers and buyers. c) Enabling every property to have a digital address that corresponds to it indicating ownership title, including financial, legal and physical characteristics, with all the transaction records associated to it, which is especially true for the semi-public permissioned blockchain (e.g. under the supervision of a public authority). 43 Blockchain also helps to generate a universal, digital checked identity of those operating within the network, thus favouring trustless (i.e. no need to have trust in another), legally binding interactions. d) Facilitating individuals' access to housing. This is mainly due to the current trends in the collaborative economy in which the digital society (digital immigrants and natives) has a shift in the consumption preference, and to the resulting immergence of irreversible consumer behaviour (for example, averse to home ownership by the millennials), which can only be addressed through the adaptation of these mechanisms. e) Linking to smart contracts, which allows tokenisation of property rights -that is, the creation of a parallel (in virtual world) way of creating and transferring rights over land, either full ownership or any other limited real or personal right over or related to it. For example, there is no problem in 'attaching' a usufruct (or an easement, or a mortgage) to a 'token', which is sold through a block, converting its buyer into a usufructuary; the token would allow her all rights and duties inherent of that condition (basically, to use and to take profits from land), including the right to lease the property to a third party through selling another token (with less rights entailed) to a third party that becomes her lessee. According to the lex rei sitae, though, those tokens might fulfil some requirements (i.e. to be called an usufructuary, a token holder might have all faculties that a 'usual' usufructuary would have -that is, the right of use and to the fruits generated by the thing). f) Promoting cross-border real estate transactions within the EU, thus reducing intermediation charges and costs through P2P transactions, in line with EU foundational goals of free movement of persons and free movement of capital. This is part of the Europe 2020 strategy, which states: 'Further integrating the single market, including removing remaining barriers, increasing competition and improving the business environment is key to Europe remaining an attractive location for businesses, both domestic and foreign. In order to move Europe's productivity frontier, it is necessary to increase innovation and human capital formation and to ensure an integrated well-functioning digital single market. can contribute to creating a borderless digital Europe and increasing productivity' -that is, a 'strategy for smart, sustainable and inclusive growth'.
All in all, in this first general approach of blockchain technology applied to real estate transactions, a range of limitations are perceived, although to some there already exist palliative solutions: a) Precontractual relationships and consumers' protection (preventive justice). While smart contracts have a possibility of checking (through the proper APIs, 44 which are commonly known as 'oracles') some relevant issues about the legal and physical situation of a given property prior to the contract (urban limitations, cadastral physical description, prior burdens, actual ownership, etc.) and may also contain the requirements needed by legislation (e.g. Directive 2014/17/UE for mortgage loan contracts), it is difficult to conceive a complete protection of consumers in a B2C relationship in a peer-to-peer disintermediated system such as blockchain. A public authority should (e.g. notaries, authorised real estate conveyancers, etc.) have a relevant role at this phase of a real estate conveyance, assessing the parties (especially consumers). Finally, it should be taken into account that if today's contracts are increasingly difficult to be fully ascertained by the parties (especially if a consumer is involved), the situation will definitively not improve with smart contracts, which do not use regular language but use computer code and algorithms instead. b) While it seems clear that the implementation of blockchain in land transactions in developing countries, or countries with a noncomputerised or underdeveloped land conveyancing and registration systems, will provide many advantages (see Tapscott & Tapscott, 2017, pp. 278-81) , it is under question whether it can provide relevant advantages in other contexts. While many routine functions provided by common law notaries (scarcely trained and professionalised) and many of the services provided by Latin notaries (seen in Figure 2 ) might be automatised through blockchain in a safe way, some others provided by the latter, such as guaranteeing the legality of the contents of the contract, assessing the parties to ascertain their true will, the checking of 45 The loss of a block in a blockchain, although rare, would entail the disappearance of any trace of the transaction. 46 See the aforementioned Kira system mechanism but also see Cellan-Jones (2017) for details on robot-lawyers already performing better than human lawyers. 47 https://en.wikipedia.org/wiki/CAPTCHA#Accessibility 48 According to De Filippi & Hassan (2016) , 'the blockchain alone is unable to ascertain whether the property has actually been transferred in the real world (e.g. whether the car has been physically and legally transferred to the new owner), or whether it was perhaps faulty or defective, etc.' the legal capacity (age and soundness of the other party), the perdurability 45 and the enforceability of their deeds, might not be covered today by blockchain technology and might hinder its development and wide use (e.g. in a business such as the one represented in Figure 3 ). However, progresses are being made in these fields, such as machine learning contract analysis 46 and more evolved captcha. 47 In its turn, the procedural strength as an evidence of a block will depend on the strength (credibility) that a judge or the legislation gives to it, taking into account that they will need to adapt to this new reality. Another issue is how conflicts will be solved/settled through a virtual smart-contractbased arbitration court, such as the aforementioned Aragon Network. c) Blockchain cannot succeed in achieving the actual transfer of a physical thing (yes, if it is only virtual, such as a computer file of a song) nor in identifying whether it is defective. 48 However, mechanisms might be found to ascertain this. For example, the Internet of things (IoT) might help to give access to the good/property to the acquirer and forbid it to the seller from the very same moment that the transaction is successfully completed. In addition, legally speaking, it is usually clear in the different systems when any acquirer becomes the owner of the property (either upon the agreement, or when the real transfer takes place or when the registration is completed), regardless of the form that the contract takes (therefore, including smart contracts linked to blockchain). In relation to the defects of the asset, legal systems usually foresee mechanisms to react in relation to hidden defects or when consumers' rights (e.g. misrepresentation, mistake, fraud, dolus, undue influence, etc.) have been trespassed; for example, in distance contracts (e.g. the European Directive on Consumers Rights 2011/83/EU). In addition, the legal efficacy in each 49 Ideally, the parties should agree upon a jurisdiction to solve their disputes. An alternative would be the aforementioned digital arbitration system, such as the one developed by Aragon One. 50 See some discussion in Giancaspro (2017 
Conclusion
This paper centres in the term 'collaborative housing' to refer to the different ways in which collaborative economy is applied to the funding, access (including conveyancing) and organisation of housing, such as real estate crowdfunding, co-housing, room rental or the intermediate tenures (such as the shared ownership). Sometimes these new collaborative techniques may help people to access housing but, as is happening with online platforms that facilitate collaborative tourism, sometimes they do not and they may even lead to a precarious state. After that, the paper focuses on one of these forms of collaborative economy and its potential impact into real estate conveyancing and accessing housing -one really without intermediaries through the blockchain technology. The results of the aprioristic analysis are that this technology has the potential to facilitate access to housing through the reduction of costs and time and re-thinking the role of possible conveyancing intermediaries. It can also become a strong driver to boost cross-border real estate transactions, also within the EU. Blockchain can assure the existence, the integrity, the non-centralised record, the authorship, the tracking back and the date of any document or fact with legal relevance, which adds value to real estate transaction in all jurisdictions. In addition, linked to smart contracts, it has the potential to check against legal and physical features of the land prior to the transaction, to undertake due payments between the parties and the payment of taxes, to tokenise real rights, to check whether there are abusive clauses included in the terms of a loan contract or to even solve a legal issue in a digital arbitration court. And through the Internet of things, blockchain can give physical access to the buyer to her new home, all in a fast, safe, automatic, low-cost and at-a-time way. Although legal issues are arising, new technical and legal solutions are also appearing.
